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(54) Flow-reversing valve

(57) Flow-reversing valve (10) for controlling the di-
rection of flow of a fluid through a fluid circuit, the flow-
reversing valve (10) comprising:

a housing (12) having an axially extending bore (14)
therein;

a piston (16) arranged in the axially extending bore
(14), the piston (16) having a piston shaft (16) and
at least two axially spaced piston discs (20, 22), the
at least two piston discs (20, 22) dividing the axially
extending bore (14) into a central chamber (26) and
axially spaced first and second end chambers (24,
28), the piston (16) being axially moveable in the
bore (14) between a first position and a second po-
sition;

a high-pressure fluid inlet port (36) and a low-pres-
sure fluid outlet port (38);

a control valve for directing high-pressure fluid to
one of the first and second end chambers (24, 28)
and for directing low-pressure fluid to the other one
of the first and second end chambers (24, 28); and

a first circuit port (40) and a second circuit port (42)
for feeding the fluid through the fluid circuit.

According to an important aspect of the invention,
the flow-reversing valve (10) further comprises first re-
sp. second sealing means (60, 62) arranged between
the first resp. second end chamber (24, 28) and the cen-
tral chamber (26), the first resp. second sealing means
(60, 62) being arranged such that, under the force of a
pressure difference of the fluid in the first and second
end chambers (24, 28), a contact surface of a first resp.
second piston disc (16) is axially pressed against the
first resp. second sealing means (60, 62) when the pis-
ton (16) is in its first resp. second position.
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Description

Introduction

[0001] The present invention relates to a flow-revers-
ing valve for reversing the flow direction of a fluid
through a fluid circuit.
[0002] Such flow-reversing valves are e.g. used for
reversing the flow direction of a refrigerant through an
automotive HVAC circuit. Indeed, in some automotive
vehicles, e.g. in vehicles powered by traction motors
supplied with electrical power from onboard fuel cells or
batteries or in vehicles with advanced diesel engines,
the internal combustion engine cannot be relied upon to
provide the heat necessary for heating the passenger
compartment of the vehicle in cold climate conditions. It
has therefore been proposed to operate the air condi-
tioning system as a heat pump, by reversing the flow of
refrigerant through the HVAC circuit.
[0003] In order to reverse the flow of refrigerant, the
HVAC circuit comprises a flow-reversing valve. The lat-
ter receives high-pressure refrigerant from a compres-
sor and directs the refrigerant to either the inside or out-
side heat exchanger, depending on the operating mode
of the HVAC system. Furthermore, the flow-reversing
valve receives low-pressure refrigerant from the other
one of the heat exchangers and leads it back to the com-
pressor. The flow-reversing valve is actuated by means
of an actuator to operate the HVAC system in either
cooling mode or heating mode.
[0004] A flow-reversing valve typically comprises a
housing with an axially extending bore, in which a piston
is arranged. The piston comprises a piston shaft and two
axially spaced piston discs for dividing the bore into a
central chamber and two axially spaced end chambers.
The piston further comprises a dividing wall for separat-
ing the central chamber into a high-pressure chamber
and a low-pressure chamber. The flow-reversing valve
comprises a high-pressure fluid inlet port for receiving
high-pressure fluid from a compressor, a low-pressure
fluid outlet port for returning low-pressure fluid to the
compressor and at least two circuit ports.
[0005] The high-pressure fluid inlet port is in fluid
communication with one of the circuit ports via the high-
pressure chamber while the low-pressure fluid outlet
port is in fluid communication with the other one of the
circuit ports via the low-pressure chamber. The direction
of flow of the fluid through the circuit depends on the
position of the piston in the bore. When the piston is in
a first position, wherein the first circuit port is connected
to the high-pressure chamber and the second circuit
port is connected to the low-pressure chamber, the fluid
flows from the first circuit port through the circuit to the
second circuit port. The refrigerant flows from the flow-
reversing valve to the outside heat exchanger, then to
the inside heat exchanger before returning to the com-
pressor via the flow-reversing valve, i.e. the HVAC sys-
tem operates in cooling mode. On the other hand, when

the piston is in a second position, wherein the first circuit
port is connected to the low-pressure chamber and the
second circuit port is connected to the high-pressure
chamber, the fluid flows from the second circuit port
through the circuit to the first circuit port. The refrigerant
flows from the flow-reversing valve to the inside heat
exchanger, then to the outside heat exchanger before
returning to the compressor via the flow-reversing valve,
i.e. the HVAC system operates in heat pump mode.
[0006] The position of the piston is determined by the
fluid pressure reigning in the end chambers. A control
valve is provided for delivering high-pressure fluid to one
of the end chambers and low-pressure fluid to the other
chamber. Due to the pressure difference between the
two end chambers, the piston is moved towards one or
the other end of the housing.
[0007] One example of such a flow-reversing valve is
described in US-B-6,295,828, wherein an external con-
trol valve is provided for directing high-pressure fluid to
either the first or the second of the end chambers while
directing the low-pressure fluid to the other one of the
end chambers. Due to the pressure difference between
the two end chambers, the piston is moved towards one
or the other end of the housing, thereby delivering high-
pressure fluid to either the first or second circuit port.
The fluid hence either flows through the circuit either
from the first circuit port to the second circuit port or from
the second circuit port to the first circuit port. A disad-
vantage of this flow-reversing valve is that the control
valve is externally arranged and needs to be connected
by pipes to the two end chambers and the inlet and outlet
ports of the flow-reversing valve.
[0008] Another example of such a flow-reversing
valve is described in EP-A-1 247 670, wherein the con-
trol valve is arranged inside the flow-reversing valve.
The control valve comprises a rotary shaft arranged in-
side the piston shaft connecting the first piston disc to
the second piston disc. The piston shaft comprises two
bores for connecting the high-pressure chamber and the
low-pressure chamber to a distribution chamber within
the piston shaft. The distribution chamber comprises a
communication passage to the first end chamber and a
communication passage to the second end chamber. A
wall is arranged in the distribution chamber for each time
connecting one bore with one communication passage.
In a first position of the rotary shaft, a first bore is in fluid
communication with a first communication passage
while a second bore is in fluid communication with a sec-
ond communication passage, thereby fluidly connecting
e.g. the high-pressure chamber to the first end chamber
and the low-pressure chamber to the second end cham-
ber. As a consequence, the piston is moved into its first
position. Through rotation of the rotary shaft, the posi-
tion of the wall in the distribution chamber is changed
and the first bore is in fluid communication with the sec-
ond communication passage while the second bore is
in fluid communication with the first communication pas-
sage, thereby fluidly connecting the high-pressure
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chamber to the second end chamber and the low-pres-
sure chamber to the first end chamber. As a conse-
quence, the piston is moved into its second position.
[0009] Such flow-reversing valves may prove to be
satisfactory with traditional refrigerants, such as e.g.
R134a. In recent years, there has however been a ten-
dency to use the more environmentally friendly CO2 as
refrigerant. In high-pressure systems, such as e.g. CO2
systems, the pressure differences between the high-
pressure side and the low-pressure side of the system
can be considerably higher. Furthermore, a CO2 refrig-
erant presents a problem of a smaller molecule, which
tends to leak more. Due to the combination of higher
pressure differences and smaller molecules, the risk of
fluid leaking from the high-pressure side to the low-pres-
sure side is increased, thereby compromising the effi-
ciency of the system.

Object of the invention

[0010] The object of the present invention is to provide
an improved flow-reversing valve, which does not have
the above-mentioned disadvantages. This object is
achieved by a flow-reversing valve as claimed in claim 1.

General description of the invention

[0011] The present invention proposes a flow-revers-
ing valve for controlling the direction of flow of a fluid
through a fluid circuit, the flow-reversing valve compris-
ing:

a housing having an axially extending bore therein;

a piston arranged in the axially extending bore, the
piston having a piston shaft and at least two axially
spaced piston discs, the at least two piston discs
dividing the axially extending bore into a central
chamber and axially spaced first and second end
chambers, the piston being axially moveable in the
bore between a first position and a second position;

a high-pressure fluid inlet port and a low-pressure
fluid outlet port;

a control valve for directing high-pressure fluid to
one of the first and second end chambers and for
directing low-pressure fluid to the other one of the
first and second end chambers; and

a first circuit port and a second circuit port for feed-
ing the fluid through the fluid circuit.

[0012] According to an important aspect of the inven-
tion, the flow-reversing valve further comprises:

first sealing means arranged between the first end
chamber and the central chamber, the first sealing

means being arranged such that, under the force of
a pressure difference of the fluid in the first and sec-
ond end chambers, a contact surface of a first piston
disc is axially pressed against the first sealing
means when the piston is in its first position; and

second sealing means arranged between the sec-
ond end chamber and the central chamber, the sec-
ond sealing means being arranged such that, under
the force of a pressure difference of the fluid in the
first and second end chambers, a contact surface
of a second piston disc is axially pressed against
the second sealing means when the piston is in its
second position.

[0013] The greater the pressure difference between
the end chambers, the stronger the sealing force be-
tween the central chamber and the respective end
chamber. A tight seal between the high-pressure fluid in
the central chamber and the low-pressure fluid in the
respective end chamber is thereby ensured, even if the
pressure difference between the high-pressure side and
the low-pressure side is very important and the mole-
cules of the fluid are very small. Due to the fact that the
high-pressure side and the low-pressure side are effec-
tively sealed, fluid leaking from the high-pressure side
to the low-pressure side can be reduced and the effi-
ciency of the system is improved.
[0014] Preferably, a dividing element is connected to
the piston for dividing the central chamber into a high-
pressure chamber and a low-pressure chamber, the
high-pressure chamber being fluidly connected to the
high-pressure fluid inlet port and the low-pressure
chamber being fluidly connected to the low-pressure flu-
id outlet port.
[0015] The housing can have circular cross-section
and the first and second sealing means then preferably
are annular sealing rings.
[0016] The first sealing means preferably has a cham-
fered sealing surface facing the first piston disc, the first
piston disc having a corresponding chamfered contact
surface; and the second sealing means preferably has
a chamfered sealing surface facing the second piston
disc, the second piston disc having a corresponding
chamfered contact surface. By providing chamfered
sealing and contact surfaces, these surfaces can be en-
larged, thereby providing better sealing effect. Further-
more, the chamfer allows the piston disc to be centred
on the sealing means.
[0017] The control valve can be an external control
valve connected to the two end chambers and the inlet
and outlet ports of the flow-reversing valve by means of
pipes. However, according to a preferred embodiment,
the control valve comprises a rotary shaft located in a
central bore arranged in the piston shaft, wherein the
rotary shaft defines a distribution chamber within the pis-
ton shaft and comprises a dividing wall for dividing the
distribution chamber into first and second sub-cham-
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bers. A first communication passage is provided for flu-
idly connecting the first sub-chamber of the distribution
chamber to the first end chamber, and a second com-
munication passage is provided for fluidly connecting
the second sub-chamber of the distribution chamber to
the second end chamber. The piston shaft then prefer-
ably comprises a first bore fluidly connecting one of the
first and second sub-chambers of the distribution cham-
ber to the high-pressure chamber, and a second bore
fluidly connecting the other one of the first and second
sub-chambers of the distribution chamber to the low-
pressure chamber. Such a control valve with rotating
piston entails considerable savings in space, as the con-
trol valve is located entirely within the flow-reversing
valve. Furthermore, there is no need to provide pipes
for connecting the respective chambers to the control
valve.
[0018] Advantageously, third sealing means are ar-
ranged between the rotary shaft and the piston shaft.
The third sealing means ensures that the fluid from the
sub-chamber containing fluid at high pressure cannot
leak to the sub-chamber containing fluid at low pressure.
[0019] Preferably, the third sealing means is arranged
in one plane with the dividing wall.
[0020] According to a preferred embodiment, the ro-
tary shaft comprises a groove for receiving the third
sealing means. The groove ensures that the third seal-
ing means remains in place upon rotation of the rotary
shaft.
[0021] Preferably, the groove comprises a tapering.
The groove can e.g. comprise a base and sidewalls,
wherein the base has edge portions raised in direction
of the sidewalls. Under the force of the pressure differ-
ence of the fluid in the first and second sub-chambers
of the distribution chamber, the third sealing means is
axially pressed towards one of the sidewalls of the
groove. Due to the tapering -or the raised edge portion-
the third sealing means is furthermore radially pressed
against the piston shaft. The greater the pressure differ-
ence between the first and second sub-chambers of the
distribution chamber, the tighter the third sealing means
is wedged between the raised edge portion and the pis-
ton shaft. A tight seal between the high-pressure fluid in
one of the sub-chambers and the low-pressure fluid in
the other of the sub-chambers is thereby ensured. Due
to the fact that the high-pressure side and the low-pres-
sure side are effectively sealed, fluid leaking from the
high-pressure side to the low-pressure side can be fur-
ther reduced and the efficiency of the system is further
improved.
[0022] A sealing insert is preferably arranged inside
the axially extending bore between the dividing element
and the housing, the dividing element being radially
pressed against the sealing insert under the force of a
pressure difference of the fluid in the high-pressure
chamber and the low-pressure chamber. The sealing in-
sert thereby ensures that the fluid from the high-pres-
sure chamber cannot leak to the low-pressure chamber.

The greater the pressure difference between the high-
and low-pressure chambers, the stronger the sealing
force. A tight seal between the high-pressure fluid in the
high-pressure chamber and the low-pressure fluid in the
low-pressure chamber is thereby ensured, even if the
pressure difference between the high-pressure side and
the low-pressure side is very important. Due to the fact
that the high-pressure side and the low-pressure side
are effectively sealed, fluid leaking from the high-pres-
sure side to the low-pressure side can be further re-
duced and the efficiency of the system is further im-
proved.

Detailed description with respect to the figures

[0023] The present invention will be more apparent
from the following description of some not limiting em-
bodiments with reference to the attached drawings,
wherein:

Fig.1 shows a section view through a flow-reversing
valve according to the invention wherein the
piston is in a first position;

Fig.2 shows a section view through the flow-revers-
ing valve of Fig.1 wherein the piston is in a sec-
ond position;

Fig.3 shows an enlarged section view through a por-
tion of the rotary shaft within the piston shaft of
Fig.1;

Fig.4 shows a perspective view of the portion of the
rotary shaft of Fig.3;

Fig.5 shows a cut through the flow-reversing valve of
Fig.1 along line A-A; and

Fig.6 shows an enlarged section view of a groove of
Fig.3.

[0024] Figs 1 and 2 show a cut through a flow-revers-
ing valve 10 for controlling the direction of flow of a fluid
in a fluid circuit. The valve 10 comprises a housing 12
having an axially extending bore 14 therein. A piston 16
having a piston shaft 18 and two axially spaced piston
discs 20, 22 is arranged in the axially extending bore 14.
The piston discs 20, 22 divide the axially extending bore
14 into a first end chamber 24, a central chamber 26
and a second end chamber 28. The piston 16 is axially
moveable in the bore 14 between a first position and a
second position. A dividing element 30 is connected to
the piston 16 for dividing the central chamber 26 into a
high-pressure chamber 32 and a low-pressure chamber
34. The high-pressure chamber 32 is fluidly connected
to a high-pressure fluid inlet port 36 and the low-pres-
sure chamber 34 is fluidly connected to a low-pressure
fluid outlet port 38.
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[0025] The flow-reversing valve 10 further comprises
a first circuit port 40 and a second circuit port 42. The
first and second circuit ports 40, 42 are arranged such
that, when the piston 16 is in a first position, as shown
in Fig.1, the first circuit port 40 is in fluid communication
with the low-pressure chamber 34 and the second circuit
port 42 is in fluid communication with the high-pressure
chamber 32 and that, when the piston 16 is in a second
position, as shown in Fig.2, the first circuit port 40 is in
fluid communication with the high-pressure chamber 32
and the second circuit port 42 is in fluid communication
with the low-pressure chamber 34.
[0026] The piston shaft 16 of the flow-reversing valve
10 comprises a rotary shaft 44 extending into a central
bore 46 arranged in the piston shaft 18. Fig.3 shows an
enlarged view of a portion of the rotary shaft 44 within
the piston shaft 18. The piston shaft 18 comprises an
internal distribution chamber 48, a first bore 50 for fluidly
connecting the distribution chamber 48 to the high-pres-
sure chamber 32 and a second bore 52 for fluidly con-
necting the distribution chamber 48 to the low-pressure
chamber 34. The piston shaft 18 further comprises a first
communication passage 54 for fluidly connecting the
distribution chamber 48 to the first end chamber 24 and
a second communication passage 56 for fluidly connect-
ing the distribution chamber 48 to the second end cham-
ber 28. It will be understood that the communication pas-
sages 54, 56 can be arranged within the rotary shaft 44
and/or between the rotary shaft 44 and the central bore
46 of the piston shaft 18.
[0027] A dividing wall 58 is arranged in the distribution
chamber 48 for dividing the latter into a first sub-cham-
ber 59 and a second sub-chamber 59'. The first sub-
chamber 59 fluidly connects one of the bores 50, 52 to
the first communication passage 54 and the second
sub-chamber 59' fluidly connects the other one of the
bores 50, 52 to the second communication passage 56.
The dividing wall 58 is connected to the rotary shaft 44,
such that, upon rotation of the rotary shaft 44, the divid-
ing wall 58 rotates within the distribution chamber 48.
The position of the rotating shaft 44 and hence the po-
sition of the dividing wall 58 within the distribution cham-
ber 48 determines whether high-pressure fluid is deliv-
ered to the first or the second end chamber 24, 28, the
low-pressure fluid being delivered to the other end
chamber 24, 28. This in turn determines the position of
the piston 16 within the axially extending bore 14 and
the direction of flow of the fluid through the system. In
order to change the position of the rotary shaft 44, the
latter is connected to an actuator 57.
[0028] First sealing means 60 are arranged in the ax-
ially extending bore 14 so as to fluidly seal the first end
chamber 24 from the high-pressure chamber 32 when
the piston 16 is in its first position as shown in Fig.1. The
pressure difference between the first end chamber 24
and the second end chamber 28 axially presses the first
piston disc 20 against the first sealing means 60. The
greater the pressure difference between the end cham-

bers 24, 28, the stronger the sealing force between the
first end chamber 24 and the high-pressure chamber 32.
[0029] Second sealing means 62 are arranged in the
axially extending bore 14 so as to fluidly seal the second
end chamber 28 from the high-pressure chamber 32
when the piston 16 is in its second position as shown in
Fig.2. The pressure difference between the first end
chamber 24 and the second end chamber 28 axially
presses the second piston disc 22 against the second
sealing means 62. The greater the pressure difference
between the end chambers 24, 28, the stronger the seal-
ing force between the second end chamber 28 and the
high-pressure chamber 32.
[0030] The first and second sealing means 60, 62 can
be annular sealing rings. The first and second piston
discs 20, 22 preferably have a chamfered contact sur-
face cooperating with a corresponding sealing surface
of the sealing means 60,62.
[0031] Third sealing means 64 are arranged between
the piston shaft 18 and the rotary shaft 44 for sealing
the high-pressure side of the distribution chamber 48
from the low-pressure side of the distribution chamber
48.
[0032] As shown in Figs 3 and 4, a groove 66 is pref-
erably arranged in the rotary shaft 44 for receiving the
third sealing means 64 therein. The pressure difference
between the fluid in the first sub-chamber 59 and the
fluid in the second sub-chamber 59'of the distribution
chamber 48 axially pushes the third sealing means 64
towards a sidewall of the groove 66. The configuration
of the groove 66 can be more easily explained by refer-
ring to Fig.6. The groove 66 comprises a base 72 and
sidewalls 74, 74'. The base 72 has edge portions 76, 76'
raised in direction of the sidewalls 74, 74'. Under the
force of the pressure difference of the fluid in the first
and second sub-chambers 59, 59' of the distribution
chamber 48, the third sealing means 64 is axially
pressed towards one of the sidewalls 74 of the groove
66. Due to the tapering, resp. the raised edge portion
76, the third sealing means 64 is further radially pressed
against the piston shaft 18. The greater the pressure dif-
ference between the first and second sub-chambers 59,
59', the tighter the third sealing means 64 is wedged be-
tween the raised edge portion 76 and the piston shaft 18.
[0033] It will be appreciated that a sealing insert 76 is
arranged between the dividing element 30 and the inner
wall of the housing 12 of the flow-reversing valve 10 so
as to fluidly seal the high-pressure chamber 32 from the
low-pressure chamber 34. Due to the pressure differ-
ence in the high- and low-pressure chambers 32, 34,
the dividing element 30 is radially pressed against the
sealing insert 76. The greater the pressure difference
between the high- and low-pressure chambers 32, 34,
the stronger the sealing force. The sealing insert 76 can
be seen in Figs 1 and 2 and also in Fig 5, which is a cut
along line A-A through the flow-reversing valve 10 of Fig.
1.
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Reference signs

[0034]

10 flow-reversing valve
12 housing
14 axially extending bore
16 piston
18 piston shaft
20 first piston disc
22 second piston disc
24 first end chamber
26 central chamber
28 second end chamber
30 dividing element
32 high-pressure chamber
34 low-pressure chamber
36 high-pressure fluid inlet port
38 low-pressure fluid outlet port
40 first circuit port
42 second circuit port
44 rotary shaft
46 central bore
48 distribution chamber
50 first bore
52 second bore
54 first communication passage
56 second communication passage
57 actuator
58 dividing wall
59 first sub-chamber
59' second sub chamber
60 first sealing means
62 second sealing means
64 third sealing means
66 groove
72 base
74 sidewall
74' sidewall
76 edge portion
76' edge portion
78 sealing insert

Claims

1. Flow-reversing valve for controlling the direction of
flow of a fluid through a fluid circuit, said flow-re-
versing valve comprising:

a housing having an axially extending bore
therein;

a piston arranged in said axially extending bore,
said piston having a piston shaft and at least
two axially spaced piston discs, said at least
two piston discs dividing said axially extending
bore into a central chamber and axially spaced

first and second end chambers, said piston be-
ing axially moveable in said bore between a first
position and a second position;

a high-pressure fluid inlet port and a low-pres-
sure fluid outlet port;

a control valve for directing high-pressure fluid
to one of said first and second end chambers
and for directing low-pressure fluid to the other
one of said first and second end chambers; and

a first circuit port and a second circuit port for
feeding said fluid through said fluid circuit

characterised by

first sealing means arranged between said first
end chamber and said central chamber, said
first sealing means being arranged such that,
under the force of a pressure difference of said
fluid in said first and second end chambers, a
contact surface of a first piston disc is axially
pressed against said first sealing means when
said piston is in its first position; and

second sealing means arranged between said
second end chamber and said central chamber,
said second sealing means being arranged
such that, under the force of a pressure differ-
ence of said fluid in said first and second end
chambers, a contact surface of a second piston
disc is axially pressed against said second
sealing means when said piston is in its second
position.

2. Flow-reversing valve according to claim 1, wherein
said piston comprises a dividing element for divid-
ing said central chamber into a high-pressure
chamber and a low-pressure chamber, said high-
pressure chamber being fluidly connected to said
high-pressure fluid inlet port and said low-pressure
chamber being fluidly connected to said low-pres-
sure fluid outlet port.

3. Flow-reversing valve according to claim 1, wherein
said housing has circular cross-section and said
first and second sealing means are annular sealing
rings.

4. Flow-reversing valve according to claim 1 or 2,
wherein
said first sealing means has a chamfered sealing
surface facing said first piston disc, said first piston
disc having a corresponding chamfered contact
surface; and
said second sealing means has a chamfered seal-
ing surface facing said second piston disc, said sec-
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ond piston disc having a corresponding chamfered
contact surface.

5. Flow-reversing valve according to any of the previ-
ous claims, wherein said control valve comprises a
rotary shaft located in a central bore arranged in
said piston shaft,
said rotary shaft defining a distribution chamber
within said piston shaft and comprising:

a dividing wall for dividing said distribution
chamber into first and second sub-chambers,

a first communication passage fluidly connect-
ing said first sub-chamber of said distribution
chamber to said first end chamber, and

a second communication passage fluidly con-
necting said second sub-chamber of said dis-
tribution chamber to said second end chamber;

said piston shaft comprising:

a first bore fluidly connecting one of said first
and second sub-chambers of said distribution
chamber to said high-pressure chamber,
a second bore fluidly connecting the other one
of said first and second sub-chambers of said
distribution chamber to said low-pressure
chamber.

6. Flow-reversing valve according to claim 4, compris-
ing:

third sealing means arranged between said ro-
tary shaft and said piston shaft.

7. Flow-reversing valve according to claim 4 or 5,
wherein said third sealing means is arranged in one
plane with said dividing wall.

8. Flow-reversing valve according to any of claim 4 to
6, wherein said rotary shaft comprises a groove for
receiving said third sealing means.

9. Flow-reversing valve according to claim 8, wherein
said groove comprises a tapering.

10. Flow-reversing valve according to any of the previ-
ous claims, wherein a sealing insert is arranged in-
side said axially extending bore between said divid-
ing element and said housing, said dividing element
being radially pressed against said sealing insert
under the force of a pressure difference of said fluid
in said high-pressure chamber and said low-pres-
sure chamber.

11 12



EP 1 452 787 A1

8



EP 1 452 787 A1

9



EP 1 452 787 A1

10



EP 1 452 787 A1

11



EP 1 452 787 A1

12


	bibliography
	description
	claims
	drawings
	search report

